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MAY I f 

AMENDMENTS TO THE CLAI MS 

1 . (Currently Amended) A method for generating a wide image video sequence 
using a device having at least two video c? ™*™* substantially co-located in a 
predetermined relationship to each n th»r such that there will be an overlap between images 
from the respective cameras, said method comprising the step:; of: 

a . forming a synthetic image from images of the respective cameras by (i) 
identifying corresponding parts hi overlappi ng parts of the images, fii) determining the 
relation between the respective coordinates fo r the pixels in the individual cameras and in 
the synthetic image, and flffl calculating calibration parameters from said re lation, said 
calculated calibration parameters being m> ig"« far the at lc:ist two cameras and their 
current location as related to the n hiect being recorded gem rating a act of calibration 
parameters related to a device having ot least two video cameras which arc arranged in a 

uie d uuimi m c d in la l i u m hi! wh nihil, id p n r n m rtrrn M nfl un i q u e for the at len i t tw o 

c ameras and their current location as related t o the object being recorded ; 

b. recording synchronously recording video sequ. ;nces using each of said at least 

two video cameras[l,]]i and 

c. generating a wide image video sequence bv combining from each of said 
synchronously recorded video sequences aging ™ id calculated calibration parameters. 

2 (Currently Amended) A method according to claim 1, wherein m-whieb the 
synchronously recorded video sequences are stored in a memoiy storage area means. 

3. (Currently Amended) A method according to cliim 1, wherein in which the 
synchronously recorded video sequences are used concurrently for generating the wide image 
video sequence. 

4. (Currently Amended) A method according to cl lim 3. wherein Hrwhieb the wide 
image video sequence is transmitted live. 
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5. (Currently Amended) A method accoiding to clai:n 3, wherein *wb4eh the wide 
image video sequence is stored on a memory storage area meats. 

6. (Currently Amended) A method according to claim 1 , wherein calculates the 
calibration ifrwh4eh-t h 4 i a u i mul i u i i o f calibrat i on parameter? comprises the following steps: 

a. Start-ef starting a calibration process; 

b. Synchronize synchronizing the sequences from each of the at least two 
cameras eamora, which ui e um, t hut at least n video sequence has to be recorded by nil 

vaiuriri us, 

c . Compute computing inter-image projective tran sformations; 

d. [[Use]] using the transformations to refer each inage to a common reference 

frame; 

e. Choree selecting a real or virtual reference camera such that certain lines on the 
pitch aed/e* or stadium are substantially esseaSaHy horizontal and substantially parallel in the 
wide image; 

f. Setee* selecting a rectangular region of interest ' vithin the wide image^Fhis 
. c feion contains e.g. the entire piteh an d a* much of the flt n d m m -u * L . required or v i sible ; 
and 

g. [[Record]] storing the [[all]] computed values resulting from the calibration 
process to be used as the calibration parameters. 

7. (Currently Amended) A method according to chum 6 farther comprising th e 
.♦^nf determining i n whum U k Jtep o of fi ndin g t l* lens distortion parameters 

for each camera, and correcting radial distortion in each image tHoduttd aic complied. 

8. (Currently Amended) A method according to cl aim 6 farther comprising the 
step of Ib which the step of selecting non-linear distortion paiameters to reduce perspective 
distortion of the wide image i9- compriscd . 

9. (Canceled) 
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10. (Currently Amended) Ajncthod Method according to claim 1 in which step b is 
performed automatically by an algorithm for identification of co responding features in 
concurrent video images and the coordinates for these the corresponding features are input via 
[[to]1 a computer means. 

1 1 . (Currently Amended) A method Method accord ng to claim 1 wtteb fu rther 
rnmnrtsing performing the following s* *r ggJSBlSgg JI [hc generation of the wide 
image video sequence comprises the following s teps : 

a. a pplying Apply the calculated c omputed and i egwtered calibration 

parameters^ [.]] 

h. until the end of the sequence is reached, for [[ For]] each pixel in the wide 
image, computing eemfHrte and storing store parameters describing (1) which 1- Which pixels 
from which images imagc(o) contribut es contribute to [(this]; the respective pixels [[pixel]] 
in the wide imagell.]) and (2) how ^-ttew-much each of the respective pixels contributes 
t he s e pixels each contribute to the wide image; 

h_ Repeat until the end of the s equence is reach ed* 

c. retrieving Obtaia one new image from each camera; 

d. selectively If required, update updating the pj rameters needed to transform 
intensities ( colours/brightness) in one or more of the cameras to eliminate visible seams; 

e. selectively If nece ss ary, adju s t the adjusting i tensities (colour s /br ightness) in 
the images from one or more of the cameras; anjl 

f. creating Gf**te the current seamless, wide ima ge from the current images from 

each camera; 

g . outnutting Output the wide image to a display or to a memory storage area 
ffleaas.U; andl] 

End Of ottuu e u u e l Ul um io alqi 1 . until ru d i f grn prnt ion of the wide image 
video s equence . 
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1 2. (Currently Amended) A method Method according to claim 1 1* wherein the new 
images from each camera are read from live sources, each such < ource comprising a video 
camera. 

13. (Currently Amended) A method Method accord ng to claim 1 1 wherein the new 
images from each video camera are read from a memory storag ; area means. 

14. (Currently Amended) A device having at least two video cameras substantially 
co-located and arranged in a predetermined rela tionship to each other such that there will 
he an overlap between images from the respe ctive cameras, a processor, at least one memory 
storage area, wherein the processor is configured to I d o device bovine a processor mrnn s? 
which e x ec ut e: iuJtnuti n m stored : " a*4east """""T nirnn<r , n method for generating 
v ideo sequences comprising the s teps of . 

a. form a synthetic image froip i™*?** ftf * hfe respective cameras bv (i) identifying 
corresponding parts in overlapping parts o f the images, fift determining the relation 
between the respective coordinates for the pixe l s in the individual cameras and Id the 
synthetic image, and filft calculating gajjbr atioji parameter? from said relation, sajd 
<.„ln..latEd calibration parameters Heine unioue f or the at least two cameras and thejr 
current location as related to the o bject being recorded aeu nutiug a set of enlibrnfinn 
poi omctcr o related to a device h a ving at least two video ca g icro s which arc arranged in a 
pi cd et crniuicd relation s hip to each other, said parameter s being unique for the at lea s t two 
camera s and their corrent location as related to the object being recorded ; 

b. recording synchronously record v ideo sequences using each of said at least two 

video camerasll,lk and 

c. generate g eneratin g a wide image video sequence hv combining from each of 
said synchronously recorded video sequences using said calculated calibration parameters. 

1 5. (Currently Amended) The device of In a devie i according to claim 14, wherein 
the method in which the synchronously recorded video sequeices are stored in a memory 

storage area n memory mean s. 
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16. (Currently Amended) The device of In a device woording te claim H. where jn 
lUc method in which the synchronously recorded video sequences are used concurrently for 
generating the wide image video sequence. 

1 7. (Currently Amended) The device of In a device - aeeerding-te claim 1 4, wherein 
the method in ivhich to calculate the method in which the go a eration -of calibration 
parameters , the processor is further configured to comprises the following steps: 

a. Start-ef start a calibration process; 

b. Synchronize synchronize the sequences from ei £h of the at least two cameras 
camera, which mean s that at lea s t a video sequ en c e , has tu h 1 1 c c o r d e d hy nil rnm o rn'r ; 

c. Comput e compute inter-image projective translocations; 

d. l|Use]l use the transformations to refer each image to a common reference frame; 

e. Ghoese select a real or virtual reference camera such that certain lines on the 
pitch and/er or stadium are substantially essentially horizonb 1 and substantially, parallel in the 
wide image; 

f Seleet select a rectangular region of interest witl lin the wide image. Thio region 
imu t aiuu e.g. th e e n t ir e p i tch nn rt a s mnph f&toe stadwffl ns is .iquired or visible ; and 

g. ([RecordJ] store the [[all]) computed values res ulting from the calibration 
process to be used as the calibration parameters. 

1 8. (Currently Amfmrittft The device of In a devie n according t a claim 14, w h erein 
to calculate the method in which the generation of calibration parameters, the processor js 
further configured to determine the following steps of finding the lens distortion parameters 
parameters) for each camera, and correct eeweettng radial distortion in each image produced 
arc comprised . 

19. (Currently Amended) The device of In o device accord i ng to claim 14, wherein 
to calculate the method in whieh - thc generation of calibration parameter s, . ^ e processor is 
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further configured to select th e f ollowing step of s el e c ting no vlinear distortion parameters to 
reduce perspective distortion of the wide imag e is compri s ed . 

20. (Canceled) 

21 (Currently Amended) The device of la a device according to claim 14, wherein 
the method in which step b is performed automatically by an algorithm for identification of 
corresponding features in concurrent video images and the coonhnates for these corresponding 
features are input to a computer storage area B*eao*. 

22. (Currently Amended) The device of In a device according to claim \[9)\ 14> 
wherein the processor is further configured to the method *hich comprises the following 
steps • 

a. apply AbbW the calculated computed and r e gi s tered calibration 
parameters^.]] 

b. until the end of the sequence is reached, for [1 For]] each pixel in the wide 
image, compute compute and store atere parameters describing ffl which L Which pixels 
from which images knagc(s) con tributes contribute to [[this] , the respective pixels [[pixel]] 
in the wide image[[.]] and (2) how 2. How much ^ch of the respective pixels contributes. 
t h oso - pixcls each contribut e to the wide image; 

h-. Repeat until the end of the s equence fe reache d? 

c. retrieve Obtain one new image from each came ra; 

d. selectively If required, update update the pars meters needed to transform 
intensities (colours/brightness) in one or more of the cameras to eliminate visible seams; 

e. selectively tf*reeessa* y, adjust the adjust intei isities (colours/brightnes s) in the 
images from one or more of the cameras; and 

£ create Create the current seamless, wide image from the current images from 

each camera; 

g. output Output the wide image to a display or to a memory storage arqa 
inetHKjT; and]] 
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hz E nd - of - sequeneo. Return to s tep b until end cf gen e ration of tho - widc - imagc 

video sequence . 

23. (Currently Amended) The device of In a device according to claim 22, wherein 
the method wherein the new images from each camera are reai from live sources, each such 
source comprising a video camera. 

24. (Currently Amended) The device of In a device accord i ng to claim 22, wherein 
the m ethod wherein- the new images from each video camera c je read from a memory storage 
area mea&s. 

25 . (C urrently Amended) A computer readable roci nory mean s storing a program 
for generating a wide image video sequence -readable medium having computer-readable 
program code portions stored therein, the computer-readable program code portions 
comprising executable portions that cause a device having at least two video cameras 
substantially co-located in a predetermined relationship to isach ot her such that there will 
be an overlap between images from the respective cameras to w hich cx e c u te s- thc s teps of : 

a. form a synthetic image from images of the re; pective ca meras by (i) 
identifying corresponding parts in overlappin g parts of the images, fii) dctcrminingjhe 
relation between the respective coordinates for the pixels in the in dividual cameras and in 
the synthetic image, and fiift calculating calibration naranu ters from said rel ation, said 
calculated calibration parameters being u niq ue for the at kast two camera s and their 
current location as related to the object being recorded j g en mating a act of calibration 
pag aanotors related to a device having at loaot two video oamorcs which are arranged in a 
p redetermined relation s hip to e ach othor, gaid parameters boint; unique for the at least two 
e amcras and th e ir current-location as relat e d to the object b e in^ -F eeorded ; 

b. recordin g synchronously record video sequences using each of said at least two 

video cameras [ (,] ]i and 

c. generate g enerating a wide image video seque ice bv combining from each of 
said synchronously recorded video sequences using said calculated calibrati on parameters. 
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26. (Currently Amended) The computer-readable medium of A memory-means 
storing p program ac co rding to claim [|17]] 25, wherein ^ 4hA the synchronously recorded 
video sequences are stored in a memory storage area &refrn&. 

27. (Currently Amended) The computer-readable Medium of A memory means 
storing a program according to claim [[17]] 25, wherein i n v hich the synchronously recorded 
video sequences are used concurrently for generating the wide image video sequence, 

28. (Currently Amended) The computer-readable medium of A memory-moons 
storing a program according to claim [[17,] J 25. wherein to c alculate the in which the 
generation of calibration parameter s, the computer-readable medium further comprises 
executable portions that cause the device to compris e s the fo lowing stops : 

a. Sturt of start a calibration process; 

b. Synchronize synchronize the sequences from e ich of the at least two cameras 
eataerai which means thnt -a t least a video sequence has to - b & recorded by all camera s; 

c. Compute compute inter-image projective transi ormations; 

d. [|Usc]] use the transformations to refer each image to a common reference frame; 

e. . Choose select a real or virtual reference camera such that certain lines on the 
pitch and/or or stadium are substantially es s entially horizontal and substantially parallel in the 
wide image; 

f. Select select a rectangular region of interest witt in the wide image . Thi s region 
contains - e.g. the entire pitch and a s much of the s tadium as is required or vi s ib l e ; and 

g. [[Record]] store the [[all]] computed values res ulting from the calibration 
process to be used as the calibration parameters. 

29. (Currently Amended) The computer-readable medium of claim 28, further 
comprising executable portions that cause the device to determine A memory moans 
storing n program according to claim 2 8 , in which s tep s of finding the lens distortion 
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parameters parameters) for each camera, and correct correct ina radial distortion in each 
image produced ore compri s ed . 

30. (Currently Amended) The computer-readable : nedjum of c laim 28, further 
comprising executable portions that cause the device to sele ct A memory means storing ft 
program according to claim 2 8 , the s tep of s e lectin g non-linear distortion parameters to reduce 
perspective distortion of the wide image i s compri s e d. 

31. (Canceled) 

32. (Currently Amended) The computer-readable medium of cla im 28, wherein A 
memory- means s toring a program according to^elaim 2 8 , in which step b is performed 
automatically by an [[and]l algorithm for identification of corresponding features in concurrent 
video images and the coordinates for the these corresponding Jsatures are input to a computer 
means. 

33. (Currently Amended) The computer-readable medium of claim 28, farther 
comprising executable portions that cause the device to_ A memo r y means storing a 
program according to elaim 28, which - comprise s the follow ing steps: 

a. apply Apply the calculated computed ond reg fete^ed calibration 
parameters^.]] 

b. until the end of the sequence is reached, for | [Fori] each pixel in the wide 
image, compute eempute and store store parameters describing f 1) which l^Whieb pixels 
from which images haftgefs) contribute s contribute to [(this ] the respective pixels [[pixel]] 
in the wide image[[.]] and (2) how 2. How much each of the respective pixels contr ibutes 
t heso - pix e l s e a & h contribute to the wide image; 

k Repeat until the end of the s equence i s reach s<H 

c. retrieve Obtain one new image from each cam era; 

d. selectively If required, update update the par iraeters needed to transform 

intensities (colours/brightne ss ) in one or more of the camera* to eliminate visible scams; 
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e. selectively If neces s ary, adju s t the adjust intei tsities (colours/b tigh tens) in the 
images from one or more of the cameras; and 

f. create Create the current seamless, wide image from the current images from 
each camera; 

g. output Output the wide image to a display or tc a memory storage area 
means. [[; and]) 

k End of sequence. Return to s tep b until end of generation of the wide- image 

video sequence . 

34. (Currently Amended) The computer-readable i ncdium of claim 28, A-memorv 
means according to claim 28, wherein the new images from e* ch camera are read from live 
sources, each such source comprising a video camera, 

35. (Currently Amended) The computer-readable medium of claim 28, A mem on 1 
m e ans according to claim 2 8 , wherein the new images from etch video camera are read from a 
memory storage area means. 

36. (Currently Amended) A video recording apparatus haying at least two video 
cameras substantially co-located in a predetermined relationship to each other such that 
there will be an overlap between images from the respective cameras, the video recording 
apparatus comprising: 

a microprocessor (130): micron roec s sorf 130^. 

a memory storage area mean* (120) [[for]] storing a piogram fon generating a set of 

calibration - parame t er s re hrted-t o a d e vic e having at least two video cam e ra s -w hte h-ftffe 

arranged in a prcdctcrminod " r - elati e i»hip - to e ach other, said param e ter s bein g unique for 

the at lea s t two cameras and their - eurr - cnt location as r e lat e d to th e object being recorded; 

a, forming a synthetic image from image! of the respective cameras by 

fft identifying corresponding parts in overlapping parts of the images, (ii) determining the 

relation between the respective coordinates for the pixels in the individual cameras and in 

the synthetic image, and (jji) calcula ting calibration parameters from said relation, said 
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calculated calibration parameters being unique for the at least two cameras and their 
current location as related to the object being recorded, 

b. synchronously recording video sequences using ea ch of said at least 
two video cameras, and 

c. generating a wide image video sequence by combining said 
synchronously recorded video sequences using said calculated calibration parameters* 

said-iae moiy moans (120) al s o s t o ring progi* a m - for - r oeording of wide image video 
sequences; 

a read and write memory storage area mean s (140) foi storing data relating to recorded 
video sequences from the at least two video cameras; 

an input component [[means]] (300) for receiving input of manual input of parameters, 
and input of recorded video sequences^,]] and 

an output component [[means]] (300) for output outnutting of a wide image video 
sequence. 
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